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Abstract
Jackson, Ashley Adelle. Ph.D. The University of Memphis. August 2012. Social
Influences and Intentions to Smoke in Adolescent Smokers: A Mediation Model. Leslie
A. Robinson, Ph.D.
Research on the Theory of Planned Behavior has previously demonstrated that, as
measures of subjective norms, descriptive norms and normative beliefs predict intentions
to engage in behaviors such as smoking. Descriptive norms measuring the prevalence of
parent and peer smoking have been investigated as predictors of intentions among
adolescent smokers. Normative beliefs representing parent and peer attitudes toward
smoking have also been shown to predict adolescents’ plans to smoke.
Within a sample of 356 adolescent smokers, the present study attempted to model
the relationships between these measures of social influence and intentions using
Structural Equation Modeling. Three emotional and cognitive variables—instrumental
value, rebelliousness, and negative affect—were hypothesized to mediate the effects of
descriptive norms and normative beliefs on intentions. Results indicated that the proposed
model did not successfully account for relationships among included constructs. Parent
attitudes, parent smoking, and peer smoking did not substantially predict variance in
intentions to smoke, and the small relationship between perceived peer attitudes and
intentions was only mediated by rebelliousness. Variance in intentions to smoke was,
however, accounted for by rebelliousness, instrumental value, and negative affect. Based
on these findings, future research may wish to determine if social influences predict
intentions as a function of age or smoking status. Additionally, interventions to reduce
rebelliousness, instrumental value, and negative affect should be developed and evaluated
among adolescent smokers.

ii

Table of Contents
Chapter

Page

1

Introduction

1

2

Methodology

7

3

Results

11

4

Discussion

36

References

46

iii

List of Tables
Table

Page

1

Means, Standard Deviations, and Intercorrelations for
Manifest Variables

18

2

Goodness of Fit Indices for the Social Influences Model

21

3

Parameter Estimates of the Measurement Model

22

4

Properties of the Measurement Model

24

5

Parameter Estimates of the Structural Model

28

6

Estimates of Indirect Effects in the Structural Model

34

iv

Social Influences on Intentions to Smoke in Adolescent Smokers:
A Mediation Model
Despite decades of prevention research, the rates of adolescent cigarette smoking
remain high. Recent estimates indicate that 19.5% of high school students are current
cigarette smokers (Centers for Disease Control and Prevention [CDC], 2010b).
Additionally, 5.2% of middle school students are current cigarette smokers (CDC,
2010a). Each day, approximately 3,800 people under the age of 18 smoke their first
cigarette, and an estimated 1,000 teens become daily cigarette smokers (Substance Abuse
and Mental Health Services Administration [SAMHSA], 2011). Many of these
adolescents smoke well into adulthood—nearly 9 out of 10 adult smokers began smoking
before the age of 18 (United States Department of Health and Human Services, 2012).
Many adolescent smokers indicate that they would like to stop smoking, but most
are unsuccessful in these attempts. One systematic review of the literature examined
unaided smoking cessation attempts among adolescent smokers (Bancej, O’Loughlin,
Platt, Paradis, & Gervais, 2007). Results of this review indicated that approximately 68%
of adolescent smokers attempted cessation over a one year period.
As noted by Husten (2007), individuals in late adolescence and young adulthood
may be in a uniquely beneficial position to successfully attempt smoking cessation.
Cessation may be less difficult for this population, relative to older adult smokers, due to
the potentially lower levels of dependence and fewer years of living with tobacco use as a
regular part of their lives. Given this possibility, it is particularly important to examine
factors that encourage or discourage smoking cessation during late adolescence.
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Theory of Planned Behavior
The Theory of Planned Behavior offers a framework for exploring why some
adolescents attempt cessation, whereas others do not (Ajzen, 1991). According to this
theory, behavior is predicted by both intentions to engage in a behavior and an
individual’s perceived control of that behavior. As stated by Ajzen, “To the extent that a
person has the required opportunities and resources, and intends to perform the behavior,
he or she should succeed in doing so” (p. 182).
The Theory of Planned Behavior defines intentions as an indication of an
individual’s readiness to engage in a particular behavior. This readiness is predicted by
the combination of an individual’s perceived behavioral control, attitudes, and subjective
norms (Ajzen, 1991). Perceived behavioral control bears resemblance to Bandura’s selfefficacy concept, and is typically conceptualized as an individual’s appraisal of how well
he or she can execute actions to manage a situation. Attitudes reflect the degree to which
an individual has a positive or negative subjective evaluation of the behavior in question.
Lastly, subjective norms indicate perceptions of social pressure to perform a behavior.
Subjective norms are predominantly influenced by normative beliefs, which reflect
perceptions that important individuals approve or disapprove of a specific behavior.
Theory of Planned Behavior and Smoking
A great deal of research has examined the Theory of Planned Behavior as applied
to smoking. First, studies have shown that intentions to quit smoking predict later
cessation in samples of adolescent (Ellickson et al., McGuigan, & Klein, 2001; Sargent,
Mott, & Stevens, 1998; Sussman, Dent, Severson, Burton, & Flay, 1998; Tucker,
Ellickson, & Klein, 2002) and young adult smokers (Rise, Kovac, Kraft, & Moan, 2008).
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For example, in a large study of California adolescents, 794 smokers were annually
surveyed between the ages of 13 and 23. Adolescents with weak intentions to continue
smoking in the next six months, as assessed at age 13, were more likely than those with
strong intentions to have stopped smoking at age 18 (Ellickson et al., 2001). Weak
intentions to continue smoking, as reported during 12th grade, were also predictive of
smoking cessation at age 23 (Tucker et al., 2002). Second, research has demonstrated that
perceived behavioral control, attitudes, and subjective norms predict intentions, both for
adolescent smokers (Victoir, Eertmans, Van den Broucke, Van den Bergh, 2006) and
adult smokers (Droomers, Schrijvers, & Mackenbach, 2004; Godin, Valois, Lepage, &
Desharnais, 1992).
The present study sought to examine the specific relationship between subjective
norms (also referred to as social influences) and intentions among adolescent smokers.
As a measure of subjective norms, normative beliefs related to both peers and parents
have been shown to predict intentions among adolescents. For example, parental
disapproval of smoking has been associated with increased intentions to quit among
adolescent smokers (Castrucci & Gerlach, 2005; van Zundert, van de Ven, Engels, Otten,
& van den Eijnden, 2007), and favorable peer attitudes toward smoking have predicted
greater intentions to smoke among nonsmoking adolescents (Smith, Bean, Mitchell,
Speizer, & Fries, 2007; Unger, Rohrbach, Howard-Pitney, Ritt-Olson, & Mouttapa,
2001).
Subjective norms may also be influenced by peer and parent descriptive norms,
which have been defined as the perceived prevalence of a given behavior (Rise et al.,
2008; Rivis & Sheeran, 2003). In previous examinations, parental descriptive norms have
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significantly predicted variance in adolescent smokers’ intentions, such that greater
perceived parental smoking was associated with lower intentions to quit smoking
(Ozawa, Washio, & Kiyohara, 2008, van Zundert et al., 2007, Vitoria, Salqueiro, Silva, &
de Vries, 2011). Peer descriptive norms have not specifically been identified as
predictors of intentions, but they have successfully predicted adolescents’ smoking
behavior, including continued smoking after initiation (Ary & Biglan, 1988) and
escalation of smoking level (Bricker, Peterson, Sarason, Andersen, & Rajan, 2007).
Mediation
Given the documented relationships between intentions and the previously
mentioned measures of peer and parental influence, the present study aimed to identify
how social influences might predict intentions. Specifically, this study sought to examine
aspects of adolescents’ emotional and cognitive functioning as potential mediators of
these relationships. Three potential mediators were identified for further exploration: the
instrumental value of smoking, rebelliousness, and negative affect.
As noted by Kenny (2012), mediators exhibit relationships with independent
variables, which in this case were measures of both descriptive norms and normative
beliefs. Mediators should be related to dependent variables, which in this study were
intentions. Previous research demonstrating these relationships for instrumental value,
rebelliousness, and negative affect is presented.
Instrumental Value of Smoking
The instrumental value of smoking has been defined as the perceived social image
benefits of smoking, such as looking cool or popular (Robinson, Klesges, Zbikowski, &
Glaser, 1997). Previous research has identified relationships between measures of social

4

influence and instrumental value, such that pro-smoking social influences may contribute
to the development of favorable images of smokers (Spijkerman et al., 2004). For
example, parent and peer smoking have been shown to predict positive social perceptions
of smokers, even among nonsmokers (Evans, Powers, Hersey, & Renaud, 2006).
Perceptions of these social image benefits have been associated with increased
intentions to smoke. For example, high levels of instrumental value have predicted
intentions to continue smoking among adolescent smokers (Tyc et al., 2004). Research
has also indicated that positive social images of smokers predict later smoking behavior,
including smoking initiation (Evans et al., 2006) and progression to increased levels of
smoking (Guo, Unger, Azen, MacKinnon, & Johnson, 2012). Based on these findings, it
was anticipated that instrumental value would successfully mediate the relationships
between measures of peer and parent social influence and intentions to continue smoking
in the future.
Rebelliousness
Previous studies have indicated that adolescents are more likely to demonstrate
rebelliousness if they are exposed to pro-smoking social influences from parents and
peers (Bezinović & Malatestinić, 2009, Brook, Brook, Balka, & Rosenberg, 2006). For
example, in a longitudinal study examining the effects of parental substance use on
adolescent behavior, parent smoking was predictive of later rebellious behavior, as well
as an increased preference for risk-taking (Keyes, Legrand, Iacono, & McGue, 2008).
Results of another study demonstrated a significant relationship between adolescents’
association with substance-using peers and adolescents’ self-reported deviance-prone
attitudes (Wills & Cleary, 1999).
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Additionally, rebelliousness has been shown to influence continuation of smoking
behavior. For example, one longitudinal study found that rebelliousness was a powerful
predictor of smoking continuation for adolescent smokers at age 17, such that higher
levels of rebelliousness were associated with continued smoking (Otten, Bricker, Liu,
Cornstock, & Peterson, 2011). It was therefore anticipated that adolescent smokers
reporting more pro-smoking social influences would endorse greater levels of
rebelliousness. Rebelliousness, in turn, was expected to predict intentions to continue
smoking in the future.
Negative Affect
Adolescents’ reports of negative affect were examined as a potential mediator of
the effect of parental influences on intentions to smoke. Previous research has
demonstrated associations between parental substance use, including smoking, and
reported negative affect in adolescents (Dumont & Olson, 2012; Vogel, Hurford, Smith,
& Cole, 2003). This negative affect has been shown to predict intentions to continue
smoking in the future, particularly as smoking has been related to the management of
negative affect (Kassel et al., 2007; Nezami et al., 2005; Stevens, Colwell, Smith,
Robinson, & McMillan, 2005; Weinberger, George, & McKee, 2011). It was anticipated
that adolescents exposed to parental smoking or pro-smoking attitudes would endorse
higher levels of negative affect, which would then contribute to intentions to continue
smoking.
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Method
Overview
Data for the Memphis Health Project, a longitudinal study of smoking onset, was
collected annually from participants from 7th grade to young adulthood. During the
initial year of the project (1994), all seventh graders in the Memphis city school system
(N = 8,828) were invited to participate in this study; 6,967 (79%) completed the baseline
survey. Parents and guardians were notified of the study by mail before data collection,
and they were instructed to contact the project coordinator if they did not want their child
to participate. Only 2% of participants were withdrawn due to parental refusal for
participation. In addition, participants provided written assent before participation; 3%
refused to participate. Another 16% of participants were lost due to absenteeism or
difficulties with survey administration. The University of Memphis Institutional Review
Board approved all methods used in this study.
At the beginning of the study, participants were informed that their participation
in a survey about smoking and health was voluntary. Data were collected in homeroom
classes by standardized procedures, with teachers distributing questionnaires to students.
As part of the standardized data collection procedures, teachers were required to read a
confidentiality statement in class. Anonymity could not be ensured because of annual
follow-ups, but extensive procedures were used to reassure students of their
confidentiality. Once data collection began, teachers could not assist the students with
surveys. Participants were also instructed not to write their names on surveys. Instead, a
unique identification number was used to link surveys across years. After completing the
surveys, participants sealed them in unmarked envelopes.
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Analysis was restricted to students who provided data during their 11th grade year
and endorsed at least weekly smoking. Weekly smoking was used as the level of regular
smoking due to the likelihood that weekly adolescent smokers will become long-term
users. Additionally, this is the level commonly used to identify regular smoking in
adolescents (Robinson et al., 1997).
Variables of Interest and their Measures
Smoking status. Participants were asked to read seven sentences and choose the
one sentence that was true for them. Responses existed on a continuum ranging from “I
have never smoked a cigarette, not even a few puffs” to “I smoke at least one cigarette
per day.”
Measures of social influences/subjective norms. Subjective norms, a measure of
social influence, were measured by normative beliefs and descriptive norms for both
parental figures and peers.
Normative belief: parents. Students were asked to respond to the following
statement: “My parents would be ____ with me if they thought I smoked.” Responses on
a 4-point Likert scale ranged from not upset (0) to extremely upset (3), with lower scores
indicating more perceived approval of the participant’s smoking.
Descriptive norm: parents. Participants were asked to respond to a series of six
yes/no questions regarding the smoking habits of potential parental figures, including
biological parents, stepparents, and grandparents. These responses were summed to
identify the total number of potential parental figures each participant reported as
smoking.
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Normative belief: peers. Participants were asked to respond to the following
statement: “My friends would be ___ with me if I smoked.” Responses on a 4-point
Likert scale ranged from very happy (0) to very unhappy (3), with lower scores indicating
more perceived peer approval of the participant’s smoking.
Descriptive norm: peers. Participants were asked to report how many of their five
best friends smoke at least once a week. Response options ranged from 0 to 5.
Instrumental value. Students’ perceived instrumental value of smoking served
as a latent variable in this model (e.g., a variable that is not directly observed, but is
inferred from other variables that are directly measured). This latent variable was
measured by three manifest indicators previously demonstrated to measure the perceived
social benefits of smoking (Lloyd, Lucas, & Fernbach, 1997; Tyc et al., 2004). For each
of the three indicators, participants were asked to respond to the item, “Smoking
cigarettes makes people look _____.” All responses were presented on a 4-point Likert
scale, with higher scores indicating increased perceived social value of smoking. For the
first item, responses ranged from very uncool (0) to very cool (3). Responses for the
second item ranged from very unpopular (0) to very popular (3). The last item included
responses from very immature (0) to very mature (3).
Rebelliousness. Another latent construct was composed of adolescents’ selfreports on three items previously demonstrated to measure rebelliousness (Tyc et al.,
2004). First, adolescents were asked to respond to the statement, “I do dangerous things
just for fun ____.” Responses on a 4-point Likert scale ranged from hardly ever (0) to
very often (3), with higher scores indicating increasing frequency of dangerous behavior.
Second, students were asked to respond to the statement, “It is ____ worth getting into
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trouble if I have fun.” Responses on a 4-point Likert scale ranged from hardly ever (0) to
very often (3), with higher scores indicating increased acceptability of getting into
trouble. Third, respondents answered the item “I enjoy doing things people say I
shouldn’t do ____.” Responses on a 4-point Likert scale ranged from hardly ever (0) to
very often (3), with higher scores indicating increasing frequency of oppositional
behavior.
Negative affect. Adolescents’ endorsement of negative affect also served as a
latent construct in this model. This construct was composed of three items previously
identified as indicators of negative affect in adolescents (Whalen, Jamner, Henker, &
Delfino, 2001). On the first survey item, students were asked how often they felt sad.
On the second item, students were asked to respond to the statement, “My life is stressful
____.” On the third item, participants were asked how often they felt angry. For all three
items, responses were on a 4-point Likert scale and ranged from hardly ever (0) to very
often (3), with higher scores indicating more frequent experience of negative affect.
Intentions to smoke. Two separate items assessed participants' self-reported
plans to smoke cigarettes in the future. Participants were asked, “How likely is it that
you will smoke cigarettes during the next year?” and, “How likely is it that you will
smoke cigarettes five years from now?” Responses to each item were on a 4-point Likert
scale ranging from very unlikely (0) to very likely (3), with higher scores indicating
greater intentions to smoke in the future.
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Results
Data Cleaning and Screening
Data cleaning and data screening were completed in SPSS version 11.5, with
methodology outlined by Tabachnick and Fidell (2006); only data for the 488 participants
who reported at least weekly smoking was examined through this process. In the first
step of data cleaning, descriptive statistics were examined for all variables to be included
in analyses. All values for each variable were within the appropriate range, and means
and standard deviations were plausible. Some potential univariate outliers were noted,
but evaluation of such outliers was deferred until after the examination of conditions that
might result in the removal of cases.
Missing data. The second step of data cleaning and screening was to examine
the pattern of missing data for variables with more than 5% of values missing, a cutoff
recommended by Tabachnick and Fidell (2006). As there were 488 participants in the
initial sample, any variable with fewer than 462 values was identified for further scrutiny.
Four variables had significant amounts of missing data: “normative belief: peers” (N =
436), “instrumental value: cool” (N = 434), “instrumental value: popular” (N = 434), and
“instrumental value: mature” (N = 426). To test the pattern of missing data, dummy
variables were created for each of these four variables (0 = data missing, 1 = data
present). This dummy variable was then used as the independent variable in a series of ttests to determine if participants’ responses on other variables differed as function of
missing data.
This procedure was first utilized to examine missing data on the variable
“normative belief: peers.” Responses on several other variables included in the model
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differed as a function of the pattern of missing data on this variable: “normative belief:
parents,” t(64.00) = 2.37, p < .05, “instrumental value: cool,” t(434) = -2.73, p < .01,
“instrumental value: mature,” t(432) = -2.03, p < .05, and “intentions: one year,” t(92.93)
= 3.60, p < .01. Responses to all other variables examined in this model did not differ as
a function of the presence of missing data on this variable.
Next, the dummy variable representing the pattern of missing data on
“instrumental value: cool” was used to examine differences in responses to other
variables in the model. Responses to “normative belief: parents,” t(52.26) = 2.19,
p < .05, “intentions: one year,” t(72.69) = 3.24, p < .01, and “intentions: five years,”
t(62.96) = 2.75, p < .01, were significantly different for participants with and without
missing data on this variable. Responses on “normative belief: parents,” t(469) = 2.29,
p < .05, “intentions: one year,” t(77.54) = 3.27, p < .01, and “intentions: five years,”
t(65.62) = 2.47, p < .05, were different for those with and without missing data on the
variable “instrumental value: popular.” Lastly, participant responses to items assessing
“normative belief: parents,” t(55.20) = 2.58, p < .05, “intentions: one year,” t(77.54) =
3.271, p < .01, and “intentions: five years,” t(64.65) = 2.27, p < .05, differed according to
the pattern of missing data on “instrumental value: mature.”
As this series of t-tests demonstrated significant relationships between the pattern
of missing data and participant responses on other variables, the pattern of missing data
for each of these variables was determined to be Not Missing At Random (NMAR). It
was, however, identified that all four variables with more than 5% of data missing were
listed consecutively on the survey participants completed, and 33 participants did not
answer any of these items. Therefore, the amount of missing data on these variables
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could have been related to survey construction or administration, rather than
characteristics of the participants. Given this possibility, listwise deletion was elected to
all eliminate cases with missing data. This resulted in 366 cases remaining for further
evaluation.
Outliers. To identify univariate outliers within this sample, z-scores for each
variable were examined. Three cases were univariate outliers (z > 3.29) on the variable
“descriptive norm: parents.” One participant reported having six parental figures who
smoke (z = 4.29), and two participants identified five potential parental figures as
smokers (z’s = 3.40).
As recommended by Tabachnik and Fidell (2006), the impact of the most extreme
outlier was first examined. As the case was from the intended population but the
distribution for this variable in the population had more extreme values than a normal
distribution, the case was retained. The value was, however, changed from six to five to
reduce the impact of this case. The impact of this change was evaluated by again
examining z-scores for this variable. This resulted in a total of three cases specified as
outliers (all z’s = 3.54), including the two participants who reported five smoking
parental figures members and the case changed in the previous step. All three of these
cases were from the intended population, but the distribution had more extreme values
than a normal distribution. Therefore, the values for all three of these cases were
changed from five to four, bringing all z-scores within the appropriate range when reexamined.
A Mahalanobis distance with a significance of p < .001 was used to identify seven
multivariate outliers. To examine the characteristics of these outliers, a dummy variable
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was created to indicate outlier status (0 = not outlier, 1 = outlier). This variable served as
the dependent variable in a multiple regression analysis, with all other variables in the
model recognized as independent variables. Even though the dependent variable was
dichotomous, multiple regression, as opposed to logistic regression, was used as specified
by Tabachnick and Fidell (2006). This multiple regression analysis identified three
variables that contributed to outlier status, and these variables accounted for a significant
proportion of variance in outlier status, R² = .04, F(3, 362) = 5.09, p < .01. Outliers were
predicted by responses to “rebelliousness: trouble,” β = .14, t(362) = 2.59, p< .05,
“intentions: one year,” β = -.18, t(362) = -2.86, p < .05, and “intentions: five years,”
β = .13, t(362) = 1.97, p < .05. Specifically, these participants endorsed strong intentions
to smoke in five years, low intentions to smoke during the next year, and agreement on
“rebelliousness: trouble.” Due to the inconsistent pattern of responses to intentions to
smoke, these seven cases were removed from the dataset; 359 cases remained for further
analysis.
As multivariate outliers may mask the presence of other multivariate outliers, this
procedure was repeated, and two more multivariate outliers were identified. The
previous procedure was repeated, and the model explained a significant amount of
variance in outliers, R² = .06, F (4, 354) = 5.96, p < .001. Outliers were predicted
responses to the following variables: “rebelliousness: trouble,” β = .18, t(353) = 3.35,
p< .001, “intentions: one year,” β = -.14, t(353) = -2.56, p < .05, “instrumental value:
cool,” β = -.21, t(353) = -3.08, p < .01, and “instrumental value: popular,” β = .16, t(353)
= 2.24, p < .05. The pattern of responses was difficult to interpret, but these outliers were
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also removed from the dataset for consistency of approach. This left 357 cases for further
analysis.
Another repetition of this procedure identified one multivariate outlier. The
regression explained a significant amount of variance in outliers, R² = .09, F(6,350) =
5.66, p < .001. Outliers were predicted by the following six variables: “intentions: one
year,” β = -.18, t(350) = -3.28, p < .01, “instrumental value: mature,” β = .14, t(350) =
2.64, p < .01, “normative belief: peer,” β = -.15, t(350) = -2.64, p < .01, “rebelliousness:
dangerous,” β = .21, t(350) = 3.33, p < .01, “rebelliousness: trouble,” β = -.16, t(350) =
-2.61, p < .01, and “negative affect: angry,” β = .11, t(350) = 2.05, p < .05. This case was
deleted, for a total of 356 remaining cases. An additional repetition of this procedure did
not identify any further multivariate outliers.
Multicollinearity and singularity. Data were screened for multicollinearity by
using the COLLIN command of a multiple regression analysis. In this analysis, all study
variables were listed as independent variables and an irrelevant variable was entered as
the dependent variable. Results did not indicate the presence of multicollinearity.
Further, no indicators of singularity were noted.
Normality. Univariate normality was examined by calculating skew and kurtosis
statistics for the remaining 356 cases. Significant skewness was present on four
variables: “descriptive norm: peers” (z = -.7.72), “negative affect: stress” (z = -4.33),
“intentions: one year” (z = -9.03), and “descriptive norm: parents” (z = 6.43). The
distributions of other variables included in the model did not demonstrate significant
skewness. Significant kurtosis was recognized on the distributions of seven variables:
“normative belief: parents” (z = -4.97), “negative affect: sad” (z = -4.39), “negative

15

affect: angry” (z = -4.01), “rebelliousness: dangerous” (z = -5.44), “rebelliousness:
trouble” (z = -4.72), “rebelliousness: people say I…” (z = -4.58), and “intentions: five
years” (z = -5.01). Kurtosis was not observed on the other variables included in the
model.
Given these findings, methods to reduce the impact of non-normality were
reviewed. First, following the suggestions of Osborne (2002), multiple transformations
were attempted on the three most skewed variables to resolve issues of normality;
however, transformations did not result in non-significant skewness. Transformations
also increased kurtosis. Given the ineffectiveness of attempted transformations, an
estimation method was chosen to compensate for non-normality. The MLM estimator
method in MPlus was selected due to its provision of maximum likelihood parameter
estimates with a mean-adjusted chi-square goodness of fit test statistic and standard errors
that are robust to non-normality. This correction is also called the Satorra-Bentler chisquare (Satorra & Bentler, 1988).
Linearity and heteroscedasticity. Inspection of bivariate scatterplots was used
to evaluate the presence of heteroscedasticity. No gross violations of heteroscedasticity
were noted. Interpretation of linearity was difficult, likely due to restricted range of
variables.
Participants
Of the 488 participants who reported at least weekly smoking, 356 remained for
model estimation after extensive screening and data cleaning. Of these, 52.7% were
male. Nearly half (47.3%) of the sample was Caucasian and 45.6% identified as African
American.
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Overview of Model Estimation
Data were analyzed using MPlus version 3.13 (2004). The models tested were
covariance structure models with three latent constructs. Table 1 contains means,
standard deviations, and intercorrelations for the study’s 15 manifest variables.
The analysis followed a two-step procedure as outlined by Hatcher (1994). First,
confirmatory factor analysis (CFA) was used to evaluate and develop a measurement
model that demonstrated an acceptable fit to data. Second, this measurement model was
modified to represent the overall theoretical model, and this theoretical model was
evaluated using Structural Equation Modeling (SEM).
Estimation of the Measurement Model
In CFA, a measurement model describes the nature of the relationship between
latent variables, called factors, and the manifest variables that measure those factors,
called indicators (Hatcher, 1994). The model investigated in this study consisted of three
latent variables corresponding to three constructs of the theoretical model: negative
affect, instrumental value of smoking, and rebelliousness. Each of these three factors was
measured by three indicators. Therefore, each factor was locally identified.
A graphical representation of the measurement model is presented in Figure 1. In
the estimation of this measurement model, each latent construct and non-indicator
manifest variable was allowed to covary. Directional paths were only estimated between
factors and the indicator variables proposed to measure those factors. Unit loading
identification (ULI) constraints were used to provide scaling of measurement errors for
each latent variable (Kline, 2005). As such, a path from each factor to one of its
indicators was set to 1.0. Of 120 potential parameters, 60 were estimated. Therefore, the
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Table 1
Means, Standard Deviations and Intercorrelations for Manifest Variables

M
V1
V2
V3
V4
V5
V6
V7
V8
V9
V10
V11
V12
V13
V14
V15

S.D.

V1

V2

V3

V4

V5

V6

V7

V8

V9

V10

V11

V12

V13

V14

V15

3.63
1.00
0.18*
0.13*
0.09
-0.08
-0.03
-0.03
-0.02
0.08
-0.01
0.08
0.10*
0.13*
0.07
0.09

1.50

1.15

1.53

1.18

1.85

1.45

1.32

1.52

1.55

1.24

1.10

1.14

2.31

1.59

1.604
0.870
1.065
1.076
0.989
1.026
0.961
0.834
0.803
0.791
1.082
1.027
1.037
0.917
1.083

1.00
0.03
0.23*
-0.02
0.00
0.11*
0.32*
0.35*
0.33*
0.33*
0.23*
0.26*
0.18*
0.21*

1.00
0.16*
0.08
-0.00
0.00
-0.05
-0.01
-0.00
-0.04
-0.03
-0.05
0.03
0.09

1.00
0.06
0.05
0.10*
0.07
0.06
0.12*
0.08
0.07
0.12*
0.15*
0.13*

1.00
0.50*
0.48*
0.11*
0.07
0.12*
0.01
0.07
0.08
0.11*
0.05

1.00
0.53*
0.07
0.11*
0.11*
0.08
0.08
0.06
0.16*
0.07

1.00
0.16*
0.13*
0.18*
0.10*
0.18*
0.16*
0.18*
0.13*

1.00
0.69*
0.64*
0.37*
0.37*
0.34*
0.22*
0.21*

1.00
0.61*
0.33*
0.35*
0.30*
0.25*
0.18*

1.00
0.30*
0.31*
0.24*
0.25*
0.19*

1.00
0.56*
0.64*
0.29*
0.26*

1.00
0.55* 1.00
0.23* 0.27* 1.00
0.23* 0.33* 0.62* 1.00

Note: N = 356
* p < .05
V1 = Descriptive norm: peers
V2 = Normative belief: peers
V3 = Descriptive norm: parents
V4 = Normative belief: parents
V5 = Negative affect: sadness

V6 = Negative affect: stress
V7 = Negative affect: angry
V8 = Instrumental value: cool
V9 = Instrumental value: popular
V10 = Instrumental value: mature

18

V11 = Rebelliousness: dangerous things
V12 = Rebelliousness: worth trouble
V13 = Rebelliousness: people say I…
V14 = Intentions: one year
V15 = Intentions: five year

Descriptive norm:
family

VAR?

Normative belief:
parents

VAR?

Descriptive norm:
peers

VAR?

VAR?

Normative belief:
peers

Sadness

RES
VAR?

Stress

RES
VAR?

Angry

RES
VAR?

Dangerous
things

RES
VAR?

Worth
trouble

RES
VAR?

People
say I…

RES
VAR?

Cool

RES
VAR?

Popular

RES
VAR?

Mature

RES
VAR?

1
Negative
Affect
VAR?
36 covariances
among all structural
variables

1
Rebelliousness
VAR?

1
Instrumental
Value
VAR?

Intentions to
smoke in one year

VAR?

Intentions to
smoke in five

VAR?

Figure 1. Measurement model estimated in this study. VAR? = variance to be estimated.
RES VAR? = residual variance to be estimated.
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model was globally overidentified with 60 degrees of freedom. As previously mentioned,
the MLM estimator was employed to apply the Satorra-Bentler correction for nonnormality (Satorra & Bentler, 1988).
Four commonly used goodness of fit indices were examined to determine how
well the measurement model fit the data (Kline, 2005), and are presented in Table 2.
First, the model χ² test, an index of overall model fit, evaluated the difference between
the observed covariance matrix and the model covariance matrix. As the value for the
model was not statistically significant, χ²(60, N = 356) = 52.57, p = .39, the null
hypothesis that the model fit the data was not rejected. Second, the Bentler comparative
fit index (CFI), an incremental index, was reviewed (Bentler, 1990). The CFI tested the
difference between the null model, which assumes zero population covariances among
variables, and the measurement model. The obtained CFI value of 1.00 exceeded the
recommended cutoff value of .95, indicating acceptable model fit (Hu & Bentler, 1999).
The third index reviewed was the Tucker Lewis Index (TLI), also known as the nonnormed fit index (Bentler & Bonett, 1980). The main contribution of this incremental
index was its penalty for adding parameters, thus favoring parsimony. The TLI of 1.00
for the measurement model exceeded the recommended cutoff of .95 (Hu & Bentler,
1999), indicating acceptable model fit. Lastly, the root mean square error of
approximation (RMSEA; Steiger & Lind, 1980) was evaluated. The RMSEA
incorporates an adjustment for parsimony, and does not assume a true null hypothesis that
all covariances in the population are zero. This measurement model’s RMSEA of .01
indicated acceptable model fit, as it was below the recommended .06 cutoff (Hu &
Bentler, 1999).
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Table 2
Goodness of Fit Indices for the Social Influences Model

Model

χ²

df

p

CFI

TLI

RMSEA
MO

Null model

1495.07*

105 < .01

--

--

--

Mm

Measurement model

62.52

60

.39

1.00

.99

.01

Mt1

Theoretical model

130.14*

73

< .01

.96

.94

.05

Mt2

Revised theoretical model

83.62

72

.17

.99

.99

.02

Parameter estimates for the measurement model are presented in Table 3. MPlus
produced both unstandardized parameter estimates and approximate standard errors for
each parameter estimates, and the division of each unstandardized estimate by its
standard error resulted in a z-statistic. This allowed testing of the null hypothesis that
each parameter estimated is zero in the population from which the sample was drawn.
The z-scores for all manifest indicators ranged from 9.11 to 17.31, which allowed
rejection of the null hypothesis that these factor loadings were not significantly different
than zero, all p’s < .001.
Factor loadings originally set to 1.0 through ULI constraints were also evaluated.
This occurred by re-analyzing the measurement model with different indicators set to 1.0
through ULI constraints, thus freeing the previously constrained factor loadings for
analysis. Each of these loadings was also statistically significant. As all factor loadings
were significantly different from zero, the convergent validity of the indicators was
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Table 3
Parameter Estimates of the Measurement Model
Parameter

Unstandardized

SE

Standardized

Factor Loadings
Negative Affect 
Sadness

1.00

0.00

.67*

Stress

1.14

0.13

.73*

Anger

1.05

0.11

.73*

Cool

1.00

0.00

.85*

Popular

0.92

0.05

.81*

Mature

0.85

0.06

.75*

Dangerous

1.00

0.00

.81*

Trouble

0.83

0.07

.70*

People say I…

0.93

0.06

.79*

Instrumental Value 

Rebelliousness 

Residual variances
Sadness

0.54

0.06

.55*

Stress

0.49

0.06

.46*

Anger

0.44

0.05

.47*

Cool

0.20

0.03

.29*
(table continues)
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Table 3 (continued)
Parameter Estimates of the Measurement Model
Parameter

Unstandardized

SE

Standardized

Residual Variances (cont.)
Popular

0.22

0.03

.35*

Mature

0.27

0.03

.43*

Dangerous

0.41

0.06

.35*

Trouble

0.54

0.06

.51*

People say I…

0.41

0.05

.38*

Factor Variances
Negative affect

0.44

0.07

1.00*

Instrumental value

0.50

0.05

1.00*

Rebelliousness

0.76

0.08

1.00*

* p’s < .05.

supported for each factor. Additionally, a review of correlations among manifest
variables provided support for the discriminant validity of this model, as manifest
indicators for each factor were not significantly correlated with indicators of other
factors.
Table 4 reports indicator reliabilities, or the percent of variation in each indicator
explained by the factor it is purported to measure (Hatcher, 1994). These ranged from
42% of variance in “negative affect: sad” to 72% of variance in “instrumental value:
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Table 4
Properties of the Measurement Model

Construct and
Indicators

Standardized
Loading

za

Reliability
.67b

Negative Affect
Sadness

.67

---

.46

Stress

.73

9.11

.54

Anger

.73

9.73

.53
.84b

Instrumental Value
Cool

.85

---

.72

Popular

.81

17.31

.65

Mature

.75

14.78

.57
.77b

Rebelliousness
Dangerous

.81

---

.65

Trouble

.70

12.32

.49

People say I…

.79

15.36

.62

a

All z-scores significant at p < .001.

b

Denotes composite reliability.

Variance
Extracted
Estimate
.51

.65

.58

cool.” Composite reliability, a measure of internal consistency, is also reported.
Composite reliability demonstrates the degree to which responses are reliable across
items in a measure (Kline, 2005). All scales demonstrated acceptable levels of reliability,
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with coefficients near .70 (Hatcher, 1994). The last column of Table 4 provides the
variance extracted estimates, a measure of the amount of variance captured by a construct
relative to the variance due to random measurement error. Each of the three constructs
demonstrated variance extracted estimates in excess of .50, the minimum level
recommended by Fornell and Larcker (1981).
Lastly, the normalized residual matrix and modification indices were reviewed.
No large residuals were identified, and there were no modification indices produced that
would result in a significant improvement on the chi-square test of model fit. Combined,
these results provide support for the reliability and validity of the factors and their
indicators, and for the overall fit of the measurement model.
Estimation of the Structural Model
The evaluated theoretical model is identical to that presented in Figure 2, with no
modifications following evaluation of the measurement model. The analysis of this
theoretical model may be described as a path analysis with latent variables, and the MLM
estimator was used to employ the Satorra-Bentler correction for non-normality (Satorra &
Bentler, 1988). Out of 120 potential pieces of information, 47 were estimated. The
model was globally overidentified, with 73 degrees of freedom remaining for model
estimation. Latent constructs were locally identified, with three manifest variables
indicating each factor.
Four goodness of fit indices were examined to determine how well the model fit
the data (Table 2). The χ² statistic was significant, suggesting that the fit of the data to
the hypothesized model was less than adequate, χ² (73, N = 356) = 130.14, p < .001. This
does not, however, necessarily indicate poor model fit, as the chi-square statistic
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Figure 2. Theoretical mediation model of the effects of parental and peer attitudes and
behaviors toward smoking on adolescent smokers’ intentions to smoke in the future.
VAR? = variance of exogenous variables to be estimated. RES VAR? = residual
variances to be estimated. D = disturbance. The six estimated covariances among
exogenous variables are not displayed due to space constraints.
frequently results in rejection of the null hypothesis with increasing sample sizes (Kline,
2005). Therefore, other fit indices were also examined to determine the adequacy of fit.
The CFI of .96, and the RMSEA of .05 indicated acceptable model fit, but the TLI of .94
did not indicate acceptable model fit. The normalized residual matrix was also reviewed
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for large residuals that might indicate a problem with model fit; no large residuals were
identified.
Selected parameter estimates for this model are displayed in Table 5. Factor
loadings evaluated in the measurement model are not displayed; all were consistent with
estimates previously obtained. Within the structural model, several estimates of path
coefficients were nonsignificant. Examining exogenous variables, no paths from
“normative belief: parents,” “descriptive norm: parents,” or “descriptive norm: peers” to
latent constructs were supported, all p’s > .05. Only paths from “normative belief: peers”
to instrumental value and rebelliousness were significant, p’s < .001. These proposed
relationships accounted for only 1.0% of variance in negative affect, 14.5% of variance in
instrumental value, and 17.3% of variance in rebelliousness.
Examining paths from latent constructs to outcome variables, all paths from the
latent variables of negative affect, instrumental value , and rebelliousness to “intentions:
one year” were significantly different than zero, all p’s < .05. Rebelliousness was the
only significant predictor of “intentions: five years;” proposed paths from the
instrumental value of smoking and negative affect to “intentions: five years” were
nonsignificant. Estimated relationships accounted for 13.2% of intentions to smoke in
the next year and 12.1% of intentions to smoke in five years.
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Table 5
Parameter Estimates of the Structural Model
Parameter

Unstandardized

SE

Standardized

Path Coefficients
Normative belief: parents 
Negative affect

0.06

.04

.10

Instrumental value

0.01

.04

.02

Rebelliousness

0.04

.05

.05

Negative affect

0.01

.04

.02

Instrumental value

-0.02

.03

-.04

Rebelliousness

-0.06

.04

-.08

Instrumental value

0.34

.05

.42*

Rebelliousness

0.34

.06

.34*

Instrumental value

-0.02

.03

-.05

Rebelliousness

0.04

.03

.08

Intentions: one year

0.22

.08

.16*

Intentions: five years

0.11

.10

.07

Descriptive norm: parents 

Normative belief peers 

Descriptive norm: peers

Negative affect 

(table continues)
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Table 5 (continued)
Parameter Estimates of the Structural Model
Parameter

Unstandardized

SE

Standardized

Path Coefficients
Instrumental value 
Intentions: one year

0.20

.07

.16*

Intentions: five years

0.15

.09

.10

Intentions: one year

0.27

.06

.26*

Intentions: five years

0.38

.07

.31*

Rebelliousness 

Residual variances
Intentions: one year

0.70

.06

.37*

Intentions: five years

1.01

.06

.88*

Factor disturbances
Negative affect

0.43

0.07

.99*

Instrumental value

0.40

0.04

.83*

Rebelliousness

0.66

0.08

.85*

* p < .05.

29

Lastly, a χ² difference test was performed to compare the measurement and
structural models. The purpose of this analysis was to determine if the structural model
successfully accounted for relationships among latent constructs. This χ² difference test
was performed following guidelines of Muthén and Muthén (2012) to incorporate the
Satorra-Bentler correction for non-normality in χ² difference testing. This test indicated
that the theoretical model did not successfully account for relationships among the latent
constructs, ΔTRd (13) = 71.62, p < .05.
Model Revision
Given the results of model fit indices as well as the model’s failure to account for
relationships among latent variables, results of Lagrange multiplier tests were reviewed to
identify causal paths that might be added to the model, resulting in significant reduction
of the χ² test statistic. Three modification indices suggested that the model chi-square for
the theoretical model could be reduced by 42.17 through the addition of a parameter
(causal path or covariance) between instrumental value and rebelliousness. As both
rebelliousness and the perceived social value of smoking have previously been
demonstrated to simultaneously predict intentions to smoke in adolescents, they might
reasonably be expected to covary (Spijkerman, van den Eijnden, Vitale, & Engels, 2004).
Specifically, adolescent smokers with a high degree of rebelliousness might have
favorable views of those who smoke, a potential act of rebellion for adolescents.
Therefore, a revised model including a covariance between rebelliousness and
instrumental value was estimated (Figure 3).
Fit indices for the revised structural model are presented in Table 2. Comparing
this model to the original theoretical model, improved fit was demonstrated for all model
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Figure 3. Revised structural model estimated in this study. COV = covariance to be
estimated. RES VAR? = residual variance to be estimated. VAR? = variance to be
estimated. Covariances among all exogenous variables are not displayed.
fit indices, χ²(72, N = 356) = 83.62, p > .05; CFI = .99, TLI = .99, RMSEA = .02. A chisquare difference test for MLM was conducted to compare this revised model to the
original theoretical model, ΔTRd (1) = 394.53, p < .001. This test indicated that the
revised model provided a fit to the data that was significantly better than the fit provided
by the original model. All parameter estimates were within rounding error of those
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presented for the original structural model. The covariance between instrumental value
and rebelliousness was estimated to be significantly different from zero, StdYX = .37, p <
.05
Next, the revised model was compared to the measurement model to determine
whether it successfully accounted for the relationships between the latent constructs. The
MLM chi-square difference was again statistically significant, indicating that this model
failed to successfully account for relationships among latent variables, ΔTRd (12) =
21.17, p < .05.
Mediation
Prior to evaluating mediation, the correlations between independent variables
(those assessing normative beliefs or descriptive norms) and dependent variables
(“intentions: one year” and “intentions: five years”) were examined to ensure that an
effect existed that could be mediated (Kenny, 2012). “Normative belief: peers” was
significantly correlated with both “intentions: one year,” r (356) = .18, p < .001, and
“intentions: five years,” r(356) = .21, p < .001. “Normative belief: parents” was also
significantly correlated with “intentions: one year,” r(356) = .15, p = .01, and “intentions:
five years,” r(356) = .13, p = .01. There were not, however, significant correlations
between “descriptive norm: peers” and “intentions: one year,” r(356) = .07, p = .21, or
“intentions: five years,” r(356) = .09, p = .10. The same was true for “descriptive norm:
parents,” r(356) = .03, p = .56, and r(356) = .09, p = .08, respectively. Therefore,
mediation was possible for the relationships between variables assessing normative
beliefs and intentions, but mediation was not possible between descriptive norms and
intentions.
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Given the use of latent constructs as mediators, it was not possible to evaluate full
and partial mediation through the series of four steps utilizing regression as outlined by
Baron and Kenny (1986). Rather, mediation was tested through the evaluation of indirect
effects in MPlus (Kenny, 2012). As noted by Kenny, if an independent variable has a
significant effect on a mediator, and that mediator demonstrates a significant effect on the
dependent variable, it follows that there is a reduction in the effect of the independent
variable on the dependent variable, or mediation.
Estimates of specific and overall indirect effects from normative belief variables
to intentions variables are presented in Table 6. Results of analyses did not support the
mediation of the effects of “normative belief: parents” on intentions to smoke in the
future, either in one year or in five years. Potential mediation was inhibited by
nonsignificant relationships between “normative belief: parents” and all mediators in this
model (e.g., negative affect, instrumental value, and rebelliousness). As “normative
belief: parents” had no significant effect on participants’ negative affect, instrumental
value of smoking, or rebelliousness, these mediators could not then transfer any influence
of “normative belief: parents” to outcome variables.
The effects of “normative belief: peers” on “intentions: one year” and “intentions:
five years” were significantly mediated, p’s < .05. Interestingly, weaker perceptions of
peer approval were predictive of greater rebelliousness and stronger intentions to smoke
in the future. Regarding the size of the overall indirect effect, an increase of 1.0 on
“perceived peer acceptability,” indicating reduced perceptions of peer approval of
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Table 6
Estimates of Indirect Effects in the Structural Model
IV/DV

Unstandardized

SE

Standardized

Mediator
Normative belief: parents/one year

0.03

0.02

0.03

0.01

0.01

0.02

<0.01

0.01

<0.01

0.01

0.01

0.01

0.03

0.02

0.03

0.01

0.01

0.01

<0.01

<0.01

<0.01

0.02

0.02

0.02

Normative belief: peers/one year

0.15

0.03

0.14*

Instrumental value

0.06

0.03

0.06

Rebelliousness

0.10

0.03

0.09*

Normative belief: peers/five years

0.17

0.04

0.14*

Instrumental value

0.03

0.04

0.03

Rebelliousness

0.13

0.04

0.11*

Negative affect
Instrumental value
Rebelliousness
Normative belief: parents/five years
Negative affect
Instrumental value
Rebelliousness

*p < .05
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smoking, corresponded to an increase of 0.15 on intentions to smoke in one year and 0.17
on intentions to smoke in five years.
The specific indirect effect through instrumental value was not supported, chiefly
due to the size of relationships between instrumental value and “intentions: one year.”
Although participants with stronger normative beliefs about their peers were more likely
to view smoking as cool, popular, or mature, the perceived social image of smokers had
only a small effect on intentions to smoke in one year. There was no effect of
instrumental value on intentions to smoke in five years.
Additional analyses
Following an examination of these results, regression analyses were run to
identify the amount of variance in intentions variables that had been predicted by
descriptive norms and normative beliefs examined in this model. “Descriptive norm:
peers” accounted for 0.5% of variance in “intentions: one year” and 0.8% of variance in
“intentions: five years.” Similar results were found for “descriptive norm: parents,”
which predicted 0.1% and 0.8% of variance in intentions to smoke in one year and in five
years, respectively. Approximately 3.1% of variance in “intentions: one year” and 4.4%
of intentions: five years” was accounted for by “normative belief: peers.” Lastly,
“normative belief: parents” predicted 2.2% of variance in intentions to smoke in one year
and 1.7% of variance in intentions to smoke in five years.
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Discussion
Descriptive Norms, Normative Beliefs, and Intentions
Overall, results did not support the hypothesized relationships between descriptive
norms variables and intentions, or between normative belief variables and intentions.
Although the variables “normative belief: peers” and “normative belief: parents” were
correlated with the outcome variables measuring intentions, the size of these correlations
was small. Additionally, there were not significant relationships between the variables
assessing descriptive norms and intentions. Two potential explanations for these
observed relationships are presented.
Influence of contexts. As stated by Ajzen (1991), “The relative importance of
attitude, subjective norm, and perceived behavioral control in the prediction of intention
is expected to vary across behaviors and situations” (p. 188). In some contexts, social
influences may significantly impact intentions; for other behaviors, perceived behavioral
control or attitudes may demonstrate greater impact. Applying this concept to the results
obtained in this study, it is possible that social influences were simply a weak contributor
to intentions to smoke for these participants, relative to other components of the Theory
of Planned Behavior.
Two specific contexts may have impacted these results. First, participants’ status
as regular smokers might have reduced the relationships between measures of social
influence and intentions. As noted by Victoir and colleagues (2006), previous research
has highlighted differences in smoking-related attitudes, social norms, and perceived
behavioral control as a function of adolescent smoking status. Further, social influence
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variables have differently predicted variance in intentions to smoke for non-smokers,
experimental smokers, and regular smokers (Tyc et al., 2004, Victoir et al., 2006).
Only one study has examined the relative influence of attitudes, subjective norms,
and perceived behavioral control for predicting intentions in adolescent smokers (Victoir
et al., 2006. In this study, the assessment of subjective norms included measures utilized
in the present study: parent descriptive norms, peer descriptive norms, parent normative
beliefs, and peer normative beliefs. Results emphasized that perceived behavioral control
was a much stronger predictor of intentions, relative to subjective norms . The
importance of perceived behavioral control was also emphasized by another study of
adolescent smokers in treatment for substance abuse (Ramo, Prochaska, & Myers, 2010).
In this study, perceived behavioral control exerted a moderately-sized effect on
intentions. The importance of perceived behavioral control in predicting intentions for
adolescent regular smokers may reflect increased levels of nicotine dependence, which
are strongly associated with self-efficacy for quitting smoking (Bricker, Liu, Ramey, &
Peterson, 2012). Therefore, in this sample of regular smokers, social influences might
not have predicted intentions as strongly as the unmeasured construct of perceived
behavioral control.
As a second potential contextual influence, adolescents’ age and/or developmental
stage might have influenced results. Studies have rarely examined the relationships
between social influences and intentions across age groups, but the few that have been
conducted have hinted at age-related variations. In one cross-sectional study utilizing
data from the 2004 National Youth Tobacco Survey (Villanti, Boulay, & Juon, 2011),
differences in the relationships between descriptive norms (both parent and peer) and
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adolescent smoking behavior were examined between early adolescence (defined as ages
10-13) and middle adolescence (defined as ages 14-17). The relationship between parent
smoking and adolescent smoking did not differ between these two age groups, but the
influence of peer smoking on adolescent smoking declined significantly between early
and middle adolescence. Another study explored the relationships between parental
influences and intentions across adolescence (Hassandra, Vlachopoulos, Kosmidou,
Hatzigeorgiadis, Goudas, & Theodorakis, 2011). In this cross-sectional study of Greek
students, parental descriptive norms and normative beliefs were only correlated with
intentions among elementary school students; for high school students, neither parental
influence variable was correlated with intentions. These results suggest that social
influences may impact intentions less for adolescents on the verge of adulthood, relative
to younger adolescents. Unfortunately, however, these studies were restricted to nonsmoking adolescents; no studies to date have examined age-related changes in the
relationships between social influences and intentions among adolescent regular smokers.
Measurement. The measurement of normative beliefs and descriptive norms
might also have influenced the relationships observed between social influence variables
and intentions. In the measurement of normative beliefs, an additional measure of
participants’ motivation to comply with their parents or peers would likely have enhanced
the utility of these variables for predicting intentions (Ajzen, 1991). One study explicitly
demonstrated this concept (Castrucci & Gerlach, 2005). For adolescent smokers who
valued their parents’ opinions on smoking, normative beliefs strongly predicted behavior;
there was no such relationship for participants who reported low value of parental
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opinions. In the present study, normative beliefs might more strongly predicted
intentions for participants who valued the referents of those beliefs.
Additionally, problems with the measurement of smoking prevalence may have
resulted in the non-significant relationships observed between descriptive norms and
intentions. In the calculation of “descriptive norm: parents,” the sum of all potential
parental figures who smoked was used as a measure of parental smoking. All potential
parental figures were included to account for social influences on participants from nontraditional households. Two major sources of error, however, were induced through this
approach.
First, the measurement of “descriptive norm: parents” did not account for whether
participants actually had relationships with all potential parental figures assessed, and the
maximum possible score likely varied across participants. For example, participants
whose biological parents had married other individuals could have responded to items
assessing four possible parental figures; those whose biological parents were still married
might have had a maximum score of two. Similar problems might have affected the
assessment of “descriptive norms: peers.” Some adolescents might have struggled to
identify five individuals they viewed as their “best friends,” while others might have
experienced difficulty restricting their response to the evaluation of only five friends.
Second, the nature of relationships was not accounted for in the measurement of
descriptive norms. For example, some participants might have never had contact with
their grandparents; others might have been raised directly by these figures. In the
assessment of peer relationships, some participants might have had limited contact with
their best friends, while others spent a large amount of time with their peer group. As
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such, some additional assessment, perhaps of the perceived closeness of relationships or
the amount of time spent with different individuals, might have resulted in greater
prediction of intentions by descriptive norms variables.
Mediation
In this study, relationships between “normative belief: peers” and both variables
assessing intentions were significantly mediated by the rebelliousness construct; this
effect did not, however, occur as hypothesized. It was originally anticipated that
participants who perceived more peer approval of smoking, a rebellious activity for
adolescents, would endorse higher levels of rebelliousness due to their associations with
these risk-endorsing peers. In turn, higher levels of rebelliousness were expected to
predict intentions to continue smoking in the future. Instead, the estimated relationship
between “normative beliefs: peers” and rebelliousness indicated that participants who
perceived peer disapproval of smoking reported higher levels of rebelliousness and
thereby indicated greater intentions to continue smoking. Unfortunately, no published
literature exists to explain this finding. One potential explanation, however, is that
participants’ status as regular smokers might have influenced this relationship.
Participants who smoked regularly, perhaps in spite of perceptions of peer disapproval of
their smoking, might have viewed themselves as more rebellious in this regard.
Successful Predictors of Intentions
Although variables assessing normative beliefs and descriptive norms were not
predictive of adolescent smokers’ intentions, each of the potential mediators examined in
this model successfully accounted for some variance in these outcomes. Specifically,
paths from negative affect, rebelliousness, and instrumental value to intentions to smoke
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in one year were supported; rebelliousness was the only significant predictor of intentions
to smoke in five years. This discrepancy in prediction of the intentions variables was not
surprising, given the increased likelihood of predicting proximal outcomes in comparison
to distal outcomes.
Examining the magnitude of relationships observed, rebelliousness predicted the
most variance in intentions, relative to negative affect or instrumental value, and may be
a target for interventions aimed at decreasing intentions to continue smoking. One way
to influence this relationship might be through treatment aimed at reducing
rebelliousness, either alone or in conjunction with smoking cessation treatment. A
reduction in rebelliousness might then lead to decreased intentions to continue smoking
(Brook et al., 2008). Parenting and family interventions, such as parent training or
multisystemic therapy, have repeatedly demonstrated efficacy for management of
disruptive behavior (Littell, Popa, & Forsythe, 2005; Woolfenden, Williams, & Peat,
2002; Zwi, Jones, Thorgaard, York, & Dennis, 2011), and, to the extent that
rebelliousness is associated with disruptive behavior, might effectively reduce selfreported levels of rebelliousness in adolescent smokers.
Negative affect was also a significant predictor of intentions to smoke in the next
year, although the effect was relatively small. Multiple studies have demonstrated that
adolescents may self-medicate through nicotine, smoking to reduce negative affect
(Audrain-McGovern, Rodriguez, & Kassel, 2009; Kassel et al., 2007; Weinberger,
George, McKee, 2011). This function results in stronger intentions to continue smoking,
as opposed to quitting (Stevens et al., 2005). Therefore, interventions aimed at helping
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adolescent smokers develop or identify alternative coping strategies for management of
negative affect may result in reduced intentions to continue smoking.
Additionally, for adolescent smokers meeting criteria for a clinical diagnosis,
psychotherapy or antidepressant pharmacotherapy for such disturbances might result in
reduced negative affect, as well as reduced intentions to continue smoking.
Antidepressants such as bupropion and varenicline have also aided adults in smoking
cessation, but research is just now evaluating the safety of these medications for
adolescent smokers (Gray, Carpenter, Lewis, Klintworth, & Upadhyaya, 2012).
Lastly, the instrumental value of smoking successfully predicted variance in
intentions to smoke in one year, such that adolescents perceiving social image benefits
were more likely to report intentions to continue smoking. It follows that interventions
aimed at reducing the perceptions of smoking-related social benefits may result in
reduced intentions to continue smoking. Such interventions have not yet been evaluated
among adolescent smokers, but they have demonstrated benefit for adolescent smoking
prevention. In the Planned Success program, adolescents were encouraged to identify
how they might wish to be perceived in the future as a successful young adult (Werch et
al., 2010). Participants were then encouraged to identify how substance use might
interfere or encourage with that image. Among high school participants, this intervention
was associated with reduced substance use.
Strengths and Weaknesses of Study
There are several limitations of the current study that should be considered when
interpreting these results. First, the archival nature of this data prohibited collection of
additional data that might have strengthened this model. For example, it was not possible
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to contact participants after data collection to assess motivation to comply with parents,
or to clarify the nature of participants’ relationships with peers or parental figures. As
previously mentioned, the collection of such data might have resulted in more accurate
representation of underlying constructs. The archival nature of data also prohibited the
assessment of additional potential indicators of latent variables. The inclusion of more
variables might have reduced error within the measurement of these constructs; for
example, assessment of other types of negative affect, such as anxiety, might have
explained additional variance in the negative affect latent variable. Also, in collecting
new data, it might have been possible to include indicators of constructs that did not rely
on self-report. For example, the number of disciplinary actions received at school might
have explained variance in the rebelliousness construct.
Second, the cross-sectional nature of this study was a relative weakness, in
comparison to the potential benefits of a longitudinal study. A longitudinal study could
have provided more support for causal relationships by demonstrating that changes in one
variable were predictive of subsequent change in another variable. For example, if a
decrease in perceived peer attitudes toward smoking was followed by a decrease in
intentions to smoke, assumptions regarding causality would have been strengthened.
Third, the non-normal distribution of many of the study’s variables greatly
complicated analysis. Some of the techniques available in the estimation of models with
normally distributed variables were not possible when using the MLM estimator. For
example, MLM does not allow all MPlus techniques to analyze missing data, and
standardized residuals are not produced (Muthén & Muthén, 2010). This non-normality
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might have been reduced through the inclusion of more potential response options on
Likert scales.
Despite these weaknesses, there are a number of strengths exhibited by this study.
First, the model was estimated with a relatively large, ethnically diverse sample. The
recruitment of a large number of African American participants resulted in a sample that
closely resembled our target population of adolescent smokers. Second, this model is
unique in its estimation of predictors of intentions to smoke in a sample of regular
smokers. As most research on subjective norms has been conducted with nonsmokers
(Hassandra et al., 2011, Lazarus, Eiser, & Roadfinos, 2009), this study extended research
to a less studied population of adolescent smokers.
Future Directions
Based on the results of this study, future research is needed to examine changes in
relationships proposed by the Theory of Planned Behavior as a function of age and
smoking status. Identification of such group differences within the Theory of Planned
Behavior might result in more individualized treatment as a function of both age and
smoking level. For example, older adolescent regular smokers who are dependent on
smoking may require more assistance with enhancing perceived behavioral control.
Younger and less dependent adolescent smokers may benefit more from addressing of
social influences.
These group differences in the Theory of Planned Behavior could be optimally
examined through a longitudinal, population-based study assessing participants from
childhood to young adulthood. This methodology would allow examination of agerelated changes within the same group of participants, as opposed to cross-sectional
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comparison of different participants. Further, changes in the Theory of Planned Behavior
relationships could be examined as a function of changes in participant smoking status,
allowing more effective exploration of potential causal attributions. Within such a large
study, social influences could be assessed in multiple ways, and these measurement
techniques could then be directly compared to determine what conceptualizations of
subjective norms most effectively predicted intentions.
Additionally, this study demonstrated the important contributions of
rebelliousness, instrumental value, and negative affect to prediction of intentions to
continue smoking. Interventions targeting reductions in these constructs should be
developed, and research should then examine the impact of change in these variables
result on intentions and smoking behavior. Research may also examine the efficacy of
programs that simultaneously address smoking cessation and these specific constructs as
endorsed. The efficacy of programs could specify if rebelliousness, negative affect, or
instrumental value should be targeted prior to smoking cessation among adolescent
smokers.
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